Metabotropic glutamate receptors increase amyloid precursor protein processing in astrocytes: inhibition by cyclic AMP.
Neurotransmitter receptors that increase phosphatidylinositol hydrolysis generate second messengers that activate protein kinase C. Here, we used metabotropic glutamate receptor agonists to increase both phosphatidylinositol hydrolysis and secretion of the soluble extracellular fragment of amyloid precursor protein (APPs) from cortical astrocyte cultures. The increase in APPs secretion was mimicked by direct activation of protein kinase C with phorbol ester and was suppressed by the metabotropic glutamate receptor antagonist L-(+)-2-amino-3-phosphonopropionic acid or by the protein kinase C inhibitor GF109203X. Ionotropic glutamate agonists did not increase APPs secretion. Forskolin or dibutyryl cyclic AMP inhibited the increase in APPs secretion caused by metabotropic glutamate receptor agonists or by phorbol ester treatment but did not affect basal APPs levels. Therefore, glutamatergic agonists that increase protein kinase C activation or decrease cyclic AMP formation may enhance the conversion of full-length APP to nonamyloidogenic APPs in Alzheimer's disease.